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(54) Work at home acd agent network with cooperative control 

(57) A method and apparatus for adapting a switch 
arranged to provide automatic call distributor (ACD) 
service from remote agent stations as well as local 
agent stations. The remote agent stations are served by 
a switch other than the switch serving the ACD. The 
remote agent stations are connected by a data connec- 
tion for transmitting agent status information to the ACD 
switch. The data connection is terminated on a server 
system for maintaining agent status information for the 
remote agents. When the ACD requests an identity of 
an avaiable remote agent station, that identity is sup- 
plied by the server system. Advantageously, the server 
system can be programmed to select among available 
remote agent's stations in accordance with the wishes 
of the ACD customer. Advantageously, this arrange- 
ment allows remote agents to serve ACD callers in 
essentially the same way as local agents serve these 
callers, thus, permitting the remote agent to work at dif- 
ferent locations including, for example, their homes, 
while also permitting the owner of the ACD to take 
advantage of special characteristics or knowledge of 
selected remote agents. 
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Description 

Technical Field 

This invention relates to arrangements tor allowing s 
physically separated agents to work as members of an 
automatic call distributor (ACD) team serving as part of 
a call center. 



Problem 



Solution 



w 



The revolution in telecommunications is starting to 
make it possible to realize an old dream, that of being 
able to work as effectively from a home as from an 
office. Many people, especially in the computer industry, 15 
are able to complete a large part of their work from 
workstations or personal computers in their home. So 
far, however, such applications as permitting call center 
agents to work from their homes have not achieved 
wide acceptance. Generally, it has been difficult to 20 
maintain adequate supervision of such agents (ag, 
recording the number of toll calls made by the agents), 
the telecommunications tools available to remote 
agents are inadequate or too costly, and the cost of pro- 
viding telecommunications access to such agents has 2s 
been sufficiently high to discourage the practica 

One proposed solution to this problem is described 
in U.S. Patent 5.392,345 issued to the inventor of the 
present invention. A drawback of this proposal which 
has limited its commercial appeal is the inability of the 30 
owner off the ACD that serves the call center to exercise 
specialized control over the selection of calls to the 
remote agents. Accordingly, a problem of the prior art is 
that there is no satisfactory arrangement for allowing tel- 
ephone agents that are part of ah automatic call distrib- 35 
utor team to be physically separated from the other 
members of the team and to aflow for special selection 
of such agents under the control of the owner of the 
ACD. 
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This problem has been solved and an advance 
made over the prior art in accordance with the principles 
of this invention wherein a remote agent station, 45 
selected by a server system to serve a call to the ACD, 
is connected to the caller via an audio ink through the 
public switched telephone network to the ACD switch; 
the server system maintains a record of the status of 
remote agents and in response to a request from the so 
ACD system for the identity of an available remote 
agent, selects a remote agent that is available accord- 
ing to the status records of the server system; The 
remote agent station is connected to the server system, 
which is connected to the ACD switch, by a separate ss 
data connection; the remote agent station communi- 
cates via the data connection to the server system to log 
on, to tog off, and to transmit such specialized status 
information as unavailability to handle new calls even 



though the station may be logged on and on hook. In 
accordance with one preferred embodiment of the 
invention, the server system receives information from 
the ACD system concerning a call for which a remote 
agent is sought and the server system selects a remote 
agent station accorting to availabi&ty of agents and 
according to the nature of the call (ag., the directory 
number of the caller). 

In accordance with one preferred embodiment of 
the invention, the server system comprises a data appli- 
cation computer for handling log on and log off opera- 
tions and a call management application server 
responsive to log on, log off, on hook and off hook mes- 
sages from the computer for maintaining status informa- 
tion, and for communicating with the switch in order to 
receive requests for the identity of an available agent 
station and to respond to such requests, and to notify 
the ACD system that remote agents are availabla The 
computer is connected to the ACD switch in order to 
receive the data messages from the remote agent sta- 
tion and the server is connected to the ACD switch to 
communicate with the ACD switch for the purpose of 
selecting an available remote agent station. The compu- 
ter and server are connected in order to exchange event 
information and in order to update the status record in 
the server. Alternatively, the function can be accom- 
plished by call management server application running 
on the data application computer. Advantageously, 
these arrangements allow the owner of the ACD who 
may control the software being used for the server sys- 
tem to control the system for selection of remote agents. 

Brief Description off the Drawing 

FIGL 1 is a block diagram illustrating the operation 
of applicant's invention; and 
FIG. 2-5 are flow diagrams illustrating the method of 
applicant's invention. 

FIGL 6 is a block diagram of an alternative server 
system. 

Detailed Description 

FIGL 1 is a block diagram illustrating the operation 
of applicants invention. Local agent station 10 and 
remote agent station 1 1 are both agent stations of an 
ACD. The ACD is implemented on a switch 1 having and 
ACD feature An example of such a switch is the 5ESS® 
switch manufactured by AT&T Network Systems and in 
this case, adapted with the PINNACLE® feature to 
serve ACDs. 

The local agent station 10 in this preferred embodi- 
ment is an integrated sendees digital network (ISDN) 
station which transmits a combined voice and data sig- 
nal to switch 1 . The voce signal is used for the connec- 
tion to a caller such as caller station 15 of the set of 

caller station 15 16 connected on a call through the 

public switched telephone network (PSTN) to switch 1 ; 
the channel carrying the data signal is connected as a 
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signafing channel to the control of tmrewrtch, and as a 
data channel to data base application computer 20 
which also serves the ACD for such purposes as 
recording customer orders, provkfing customer informa- 
tion to the agent station, providing product information 
to the agent station, and performing management infor- 
mation services computer 20 also supports data com- 
munications applications. In an alternative embodiment 
the display terminals of the local agents are connected 
to data base application computer 20 by a local area 
network or any broader data network, even an Internet 
access provider. 

ISDN local agent station 10 is served by switch 1 
while remote analog agent station 11 is served by 
switch 3. An ACD can to switch 1 is extended across 
public switched telephone network (PSTN) 2 to switch 3 
for connection to remote agent 11- Remote analog 
agent station 1 1 comprises analog telephone station 12 
and a data terminal 13, probably including a cfi splay (not 
shown). Other local agent stations, such as local analog 
agent station 5. comprising analog telephone 6 and 
data terminal 7 are also directly connected to switch 1. 
Other remote agent stations such as ISDN remote 
agent station 1 4 are connected via switch 4 or any other 
serving switch (not shown) to piitfic switched telephone 
network 2 which is connected to switch 1 . 

Also connected to switch 1 is a server system 22 
comprising, in the preferred embodiment, a data appli- 
cation computer 20 and a call management application 
server 21 . One example of a data application computer 
which will perform this function is the Sun SS5 compu- 
ter. The IBM Call Path® software on an IBM RS6000 
conputer can perform the function of the caD manage- 
ment application server 21. The data base application 
conputer 20 communicates with data terminal 13 of the 
remote agent station 11, with ISDN remote agent sta- 
tion 14. and with local agent stations 10 and 5. and the 
call management application server 21 communicates 
with the control program of the ACD function of switch 1. 
The data base application computer 20 receives log on 
requests from remote agent stations 11 and 14. It also 
receives data messages representing other agents sta- 
tus indications such as log off or unavailability for serv- 
ing new calls;unavailabitity may represent an agent 
busy on wrapup work. 

The data connection between data base application 
conputer 20 and data terminal 13 is a two way connec- 
tion since the log on procedure involves an exchange of 
information; the data base application computer 20 may 
also provide to the agent station product information or 
customer information, normally provided by a "host 
conputer", to help the agent perform the work neces- 
sary for successfully interacting with a caller. The data 
base application computer may also receive order infor- 
mation from the remote agent station data terminal 13 
as well as requests for customer and/or product infor- 
mation. The data base application computer 20 passes 
status change information to can management applica- 
tion server 21 in order to permit the latter to maintain a 



EP 0 802 665 A2 



record of the status of ^■remote agent station so that 
it can select an available agent station. 

In an alternative embedment a separate host com- 
puter can be used for the customer, order and product 
5 information, and to record orders. In the preferred 
embocfimerrt. data base application computer 20 is used 
for these functions. 

The call management application communicates 
with the ACD control of switch 1 to receive requests for 
to the identity of an available remote agent station to pro- 
vide indications that remote agents are available, and, 
in response to a specific request, to provide an identifi- 
cation of an available remote agent station for the ACD 
to establish the connection. When the connection has 
is been estabSshed through the pitfic switched telephone 
network 2 and switch 3. the data base application com- 
puter 20 can direct call management application server 
21 to supply customer information to the agent station. 
Subsequently, the agent station can request data 
20 base application computer 20 to supply additional cus- 
tomer information and product information as needed. 

The remote analog agent station comprises a tele- 
phone station 12 for audio communications with callers 
and a data terminal 13 for communications with data 
25 application computer 20. The data terminal establishes 
a data connection, such as a dial-up modem data con- 
nection, to switch 1. Eventually the data terminal 13 may 
be combined with a telephone instrument that replaces 
unit 12 12 in a combined personal computer (PQAele- 
30 phone instrument using PC ISDN circuit cards. The data 
connection stays up from tog on to log off; the audio 
connection to the caller stays up for the duration of the 
call, or can stay up for more than one can if the next call 
is already in a queue. Anser and disconnect signals are 
35 sent over the audio path or as common channel signals 
for the aucio path. Agent status signals are sent to the 
server system over the data path. 

Also connected to switch 1 is a management infor- 
mation system (MIS) 25 for maintaining statistics con- 
cerning ACD performance. These statistics may include 
data relating to cat) answer delay, abandoned incoming 
calls, performance of individual agents, and data con- 
cerning outgoing calls made by the agent The MIS 
receives inputs from the ACD related to local agents 
and from data base application computer 20 related to 
remote agent A Sun 51000E computer can be used for 
the MIS function. The management information system 
25 for the ACD maintains a record of calls toflrom each 
remote agent station as well as each local agent station, 
so for management information purposes. 

A caller station that initiates an ACD caH on the sta- 
tion 15 is connected via the public switched telephone 
network (PSTN) 2 to switch 1 (or, in special cases, is 
already directly connected to switch 1); switch 1 then 
55 uses tiie ACD feature to select an agent station 1 0 or to 
request the identification of an available remote agent 
station from call management application saver 21. If 
the call management application server 21 provides the 
identity of a remote agent station such as remote agent 
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station 11, then switch 1 wO! extend a call to the remote 
agent station telephone 12 and when that call is com- 
pleted wifl complete the connection from the caller sta- 
tion to the connection to the remote agent station's 
telephone. Alternatively, switch 1 can simply reroute the 5 
call to the remote agent station's telephone. Control of 
the remote agent station 1 Vs side of the call is in switch 
3 which detects disconnect signals or detects requests 
for three way connections or for call waiting connec- 
tions. 1Q 

In accordance with the preferred embodiment, if, at 
the time the cafl management application server notifies 
switch 1 of the availability of an agent, there are several 
calls in the queue for that ACD in switch 1 , then switch 1 
can transmit to can management application server 21 is 
the information concerning several such calls in the 
queue. The call management application server 21 then 
supplies the switch 1 ACD control with a Bst of one or 
more calls to be served by remote agents and the iden- 
tity of the remote agent for serving each can. Note that 20 
the software in call management application server 21 
need not select the oldest call in the queue if there is a 
call recognized by that software as having higher prior- 
ity. In an alternative embodiment the information 
required for making a selection among the calls in the zs 
queue is maintained in data base application computer 
20; disadvantage of such an arrangement is that 
response time is adversely affected: 

The call management application server can 
receive status information concerning the number of so 
available local agents, and can use this information in 
deciding whether to provide an identity of an available 
remote agent system. For example, the call manage- 
ment application server may decide that under the 
present load level, if only one remote agent station is ss 
available, and three local agent stations are available, a 
local agent should handle the call; in that case, it simply 
does not provide the identity of the available remote 
agent station or provides some other prearranged sta- 
tus message to indicate availability with a preference for 40 
using local agents. 

FIG. 2 is a flow diagram of the process of logging on 
from a remote agent station 11. The agent logs on via 
the data fink to the data base application computer 20 
(action Hock 201). 45 
The agent station sets up a dialogue with the data base 
application computer (action block 203). The data base 
application computer processes the log on transaction 
(action block 205). 

In test 207, it is determined whether the log on call is so 
from the agents normal location. If so, the data base 
application computer marks the agent logged on the 
standard telephone number and informs call manage- 
ment application server 21 (action block 209). If the log 
on is not from th agent's normal location (negative result 55 
of test 207), then test 211 is used to determine if the 
agent is allowed to log on from an alternate location. If 
not. then the log on request is rejected (action block 
213) and the data base application computer reports a 



log on denied to the agent station and the management 
information system (MIS) 25 (action block 215). If the 
agent is allowed to log on from an alternate location 
(positive result of test 21 1), then the data base applica- 
tion computer marks the agent logged on and records 
the tenporary telephone number for that agent and 
informs the call management application server (action 
block 217). Following the execution of either action 
block 209 or 217, the data base appfication computer 
reports log on accepted to the agent's station and 
informs the MIS (action block 221). When the agent is 
ready, the agent then signals the data base application 
computer that the agent station is available (action block 
223). The data base application computer then signals 
the can management application server and the MIS 
that the agent station is available (action block 225). 

FIG. 3 is a flow diagram illustrating the processing 
of a call that may be routed to a remote agent station. 
The ACD switch receives a call for an agent of that ACD 
(action block 301) or the ACD has a least one queued 
call and has received a disconnection (action block 
302). The ACD decides that this is a can that can be 
served from a remote agent station, and requests the 
call management application server to supply the iden- 
tity of an available remote agent (action block 303). The 
decision of action block 303 is based on parameters 
stored in the ACD switch, and control led by a supervisor 
of the ACQ These parameters include time erf day, day 
of week, and local and remote call loads versus number 
of available local arid remote agents. These parameters 
are compared with the current levels of loads for local 
and remote agents and the current availability of both 
types of agents. The object is to get a general balancing 
of load sent to remote agents or served by focal agents, 
consistent with the policy of the ACD owner for serving 
its customers. 

In addition, the ACD can be programmed to request 
service by a remote agent or to avoid such a request 
based on the identity of the caller; this may be for rea- 
sons of geographic proximity (and special knowledge by 
remote agents) or for service to specially selected ACD 
customers. Test 305 determines whether the call man- 
agement appfcation server has provided the identity of 
such an agent station. If not, then the call is processed 
by the ACD as in the prior art (action block 307). If an 
agent station identity has been provided (positive result 
of test 305), then the ACD routes the cad to the identi- 
fied remote agent station (action block 308). The remote 
agent station's switch 2 receives the cafl and estab- 
lishes the connection to that agent (action block 309). 
The agent answers the cafl (action block 31 1), and pro- 
vides an event message to the data application compu- 
ter which informs the MIS 25 and switch 1 (action block 
312). The agent then talks to the caller and performs 
data transactions with the data application computer 20, 
acting as a host computer, via the data connection 
(action block 313). 

Eventually, the agent cfisconnects from the caller (or 
vice versa) (action block 315). The agent station sends 
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a call ended event message to theuata application 
conputer which informs the MIS and the switch of this 
event (action block 316). The agent then continues to 
send messages to the data application compute' for 
after call work (action block 317). This after call work is 5 
in the form of communications with the data application 
conputer acting as a host computer. Eventually the 
agent sends a request to be made available signal to 
the data base application computer (action block 319) 
and the data base application computer informs the MIS to 
that the agent is now available (action block 321). The 
data base application computer also informs the call 
management application server that agent is available 
(action block 323). 

FIG. 4 illustrates the actions performed when the is 
agent makes an outgoing call without logging off. During 
this time, the agent is not available for receiving incom- 
ing calls. In the initial state, the agent is logged on and 
available (action block 401). The agent then initiates an 
outgoing call (action block 403). A data message is sent 20 
over the data channel to the data application computer 
that an outgoing call is being placed to number X (action 
block 405). The data base application computer informs 
the call management application server that the agent is 
busy on an outgoing call and also informs the MIS of a 2s 
call to number X (action block 407). Some time later, the 
agent disconnects from the outgoing can (action block 
409) and the data base application computer is 
informed by the workstation of the disconnect (action 
block 41 1). The data application conputer informs the so 
MIS and the can management application server that 
the agent is now available (action block 41 3) and marks 
the agent station available to process new calls (action 
block 415). 

Test 41 7 then determines whether the newly availa- 35 
ble agent is the only one available in the caO manage- 
ment application server, a situation which might 
represent the presence of queued calls in the AGO. If 
the result of test 417 is negative, no further processing 
is necessary (end block 41 9). If the result is positive, the 40 
call management application server informs the ACD off 
an available agent station (action block 421). The ACD 
then tests whether ft has at least one queued call (test 
423). M not no further processing is necessary (end 
block 425). If the result is positive, action block 303 4S 
(FIG. 3). previously described, is entered. 

Many agents have their own telephone numbers by 
means of which they may be reached directly on incom- 
ing calls. If someone calls the telephone number of an 
idle remote agent the call can be accepted and the so 
computer is notified. The^cJata base application compu- 
ter informs the MIS for record purposes, and informs the 
call management application server to mark the agent 
busy. When that call is disconnected, the data base 
application computer is informed, and the data base ss 
application computer informs, the MIS; the MIS records 
the disconnect. The data base application computer 
informs the call management application server which 
makes the agent station available for ACD calls. The 
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agent can also have calWSting for outside (non-ACO 
cans) on hold. The data application computer is 
informed off these events, informs the call management 
application server, and informs the MIS which makes a 
record. The agent status remains busy in the call man-, 
agement application server in these cases. 

FIG. 5 illustrates the process of logging off. The 
agent initiates the log off (action block 501). The agent 
station notifies the data base application computer via 
the data link of the log off request The data base appli- 
cation conputer processes the log off transaction and 
notifies caD management application server (action 
block 505). The call management application server 
marks the agent logged off. The data base application 
computer notifies the MIS (action block 507). The data 
base application computer disconnects its data link from 
the agent (action block 509). 

While the preferred embodiment of FIG. 1 shows a 
server system comprising one catt management appli- 
cation server and one data base application computer, 
in other embodiments a single computer system run- 
ning the call management application server and the 
data base application computer as two applications can 
be used instead. 

For large applications a server system 600 (FIG. 6) 
comprising a plurality of can management application 
servers 601 , ... ., 602 and a plurality of data base applica- 
tion computer 611, .... 612, can be used. The various 
computer systems are interconnected to each other and 
to the ACD by a data transmission and switching means 
such as a local area network 620. 

Information related to products and customers of 
the ACD is generally stored in a host computer for prior 
art ACDs. For a system such as that described herein 
which has one or more data base application computers 
(20 or 601, 602). these computers can be used as 
host conputers in addition to carrying out the function of 
supporting remote agent selection. Even where only 
one computer is used for the data base application or for 
both the data base application and the call management 
application, that computer can be used for the host 
computer function. Data required for local agent selec- 
tion is maintained in the switch 1 in applicant's preferred 
embodiment- 
Other embodiments may br designed by those of 
ordinary skill in the art This invention is therefore limited 
only by the claims. 



Claims 



A method of providing ACD (automatic call distribu- 
tor) service for a call center, said ACD service pro- 
vided by a first switching system, from a plurality of 
agent stations including a serving remote agent 
station served by a second switching system differ- 
ent from said first switching system, said serving 
remote agent station being one of one or more 
remote agent stations serving callers of said call 
center, said method 
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CHARACTERIZED BY: 



establishing data connections from one. or 
more active remote agent stations to a server 
system for maintaining status information for 
said remote agent stations; 
responsive to receipt of an incoming ACD call 
for said ACD system, querying said server sys- 
tem to provide an identification of an available 
remote agent station; 

' responsive to determining in said server sys- 
tem that one or more of said remote agent sta- 
tions is available, responding from said servo' 
system to said first switching system with an 
identity of one or more available remote agent 
stations said identities including an identity of 
said serving remote agent station; and 
extending said incoming call to one of said 
servingj remote agent stations via an audio 
connection from said first switching system, via 
said second switching system. 

The method of claim 1, further comprising the step 
of: 

responsive to an indication of change of status 
of a remote agent station of said call center 
from unavailable to available, sending a mesr 
sage to said cafl center that a remote agent sta- 
tion is avaaable for serving a call of said call 
center. 

The method of claim 2 whereon the step of sending 
the message that a remote agent station is availa- 
ble is performed only if no other remote agent sta- 
tions is availabla 

The method of claim 1 wherein the step of estab- 
lishing a data connection between a remote agent 
station and said server system comprises the step 
of establishing a dial up modem connection 
between said remote agent station and said first 
switching system. 

The method of ciaim 1 wherein the step of estab- 
lishing a data connection between a remote agent 
station and said server system comprises the step 
of establishing the connection in response to a log 
on transaction between the remote agent station 
and said server system. 

The method of claim 1 further comprising the step 
of: 

signaling agent station availability, over a data 
connection between a remote agent station 
and said server system, for maintaining up to 
date status information for said remote agent 
station in said server system. 



7. The method of daim 1 wherein said server system 
further stores product or customer Information, fur- 
ther comprising the step of: 

5 transmitting said product or customer informa- 

tion to said serving remote agent station over 
the data connection between said server sys- 
tem and said serving remote agent station. 

10 8. An ACD (automatic call distributor)for serving one 
or more remote agent stations 
CHARACTERIZED BY: 

a switch for receiving incoming calls to the 
is ACD; 

a server system for maintaining a status of 
each of said one or more remote agent sta- 
tions; - 

said switch connectaUe via a public switched 
20 telephone network to each of said plurality of 

remote agent stations; 

said server system connectable via a data con- 
nection to available ones of said plurality of 
remote agent stations for receiving agent sta- 
2s . tus information; 

said server system connected to said switch for 
providing an identification of an available 
remote agent station to said switch; and 
said switch for extending a received incoming 
30 caH for the ACD to the identified available 

remote agent station via said public switched 
% telephone network. 

9. The ACD of daim 8 wherein said server system 
35 comprises: 

a data appfication computer for communicating 
with said one or more remote agent stations 
over said data connections for receiving said 
40 agent status information; and 

a can management application server for pro- 
viding said identification of an available remote 
agent station to said switch. 

45 10. The ACD of daim 9 wherein said data application 
computer system provides remote agent status 
updating information to said cal management 
application server and wherein said call manage- 
ment application server maintains status informa- 
50 tion for said plurality of remote agent stations. 



11. The ACD of daim 10 wherein said agent status 
information maintained in said call management 
application server comprises data for identifying 
available remote agent stations. 

1 2. The ACD of claim 10 wherein said data application 
computer also serves as a host computer for pro- 
viding to a remote agent station information such as 
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customer data or product data orw accepting cus- 
tomer order information from said remote agent sta- 
tions. 

13. The ACD of claim 8 wherein at least one of said one s 
or more remote agent stations comprises an analog 
telephone and a data terminal. 

14. The ACD of claim 8 wherein at least one of said one 

or more remote agent stations is an ISDN (trite- 10 
grated services digital network) telephone station. 

1 5. The AGO of claim 8 further comprising one or more 
of agent stations directly connected to said switch. 

15 

16. The AGO of claim 1 5 wherein said switch is for serv- 
ing ISDN (integrated services digital network) lines 
and ones of said one or more directly connected 
stations are ISDN stations. 

*° 

17. The ACD of claim 8 further comprising a MIS (man- 
agement information system) for maintaining man- 
agement information related to said remote agent 
stations and wherein said server system provides 
data for use by said MIS. 25 

18. The ACD of claim 17 wherein said ACD further 
comprises a plurality of local agent stations served 
by said switch and wherein said MIS further main- 
tains management information related to said one ao 
or more local agent stations. 

19. The ACD of daim 8 wherein said server system fur- 
ther performs a dialogue with and one or more 
remore of agent stations to receive and process log 35 
on and log off requests. 

20. The ACD of claim 8 wherein said server system 
comprises a plurality of data application computers. 

40 

21. The ACD of claim 8 wherein said server system 
corrprises a plurality of call management applica- 
tion servers. 

45 
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